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ABSTRACT: 

PURPOSE: To smoothly rotate a driven unit inexpensively 
by generating a 

traveling wave by the combination of a thicknesswise 
vibration due to the 

elongation and shrinkage of the piezoelectric unit of a 
columnar asymmetrical 

bolt-clamping Langevin piezoelectric vibrator, and a 
twisting vibration due to 
the threads of a bolt . 

CONSTITUTION: When a high frequency electric signal is 
applied to the 

electrodes 3, 4 of piezoelectric elements 1, 2 of a 
bolt -clamping Langevin 

piezoelectric vibrator 8, the elements 1, 3 are elongated 
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or shrinked. Since 

the elements 1, 2 are strongly pressed at metal columns 6, 
7 of both sides by a 

bolt 10, a twisting vibration is generated, a 
circumferential traveling wave is 
generated at the end face of the vibrator 8 by the 
combination of the 

longitudinal and radial vibrations, and also generated at 
part of the side, * 

Thus, the driven unit is contacted with the part of the 
vibrator 8 for 

generating the traveling wave, thereby driving the drive 
unit . 
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